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(54) LINING METHOD FOR INNER SURFACE OF PIPE 

(57)Abstract: 

PURPOSE: To simplify lining of the inner surface of a 
pipe by fastening a liing tube to the pipe with adhesives 
as the lining tube is inverted being inserted in the pipe by 
fluid pressure. 

CONSTITUTION: Shafts 3, 4 are excavated, the 
exposed pipe 2 is cut partially open, one end 13 of a 
flexible lining tube 5 on the inside of which low curing 
speed adhesives are coated is inserted from a reel 8 into 
the open-cut part through a slit 12 of a breech block 6, 
the inside of the tube 5 is turned outward and inverted, 
the end 1 3 is fastened to the inside of one end of the 
pipe 2 with high curing speed adhesives 14. Then, the 
1st expander 15 is inserted into the tube 5, compressed 
air is sent through a blower 7 so as to inflate the 

expander 15 and the end 13 and the inside of the pipe 2 are fastened securely with 
adhesives. Then, the expander 15 is removed, the cylindrical part 9 of the block 6 and the 
pipe 2 are joined air-tightly, the compressed air is sent from the flower 7 into the tube 5, the 
tube 5 is inverted and moves in the pipe 2. The inverted front end part 19 is closed by a 
binding device 20 and the adhesive are cured. 




http://wwl9.ipdl.jpo.goj 4/27/2004 



•Jft B^B^MF/f <J !, > " t$ .1- Hi « Rfl 

■» 'A m 1* rF ^ & < a > |I«55 -934 13 

Mini. CI. 1 Mm\ v i- rrrtttfl!* 1 ; lli{*liri5^(l!W0)7«ir*!I 

ii '2'J C 2122 122\ \l : 

ww>ri 2 

8 a") 



21 tt M HflM 25% 

3 Hi W H«54( 1979) 1 J] 1 1 1 J 

72 »)) « 

7?# ill) £ 

A&i|f#l/<fW 5 J* II l ft tt!> 
7?# 9! g I9P**£Wi 



7?* Mil * M'MWff 

ABiiti*KfW5 j'll l «iA 

•71 111 m A AlKIOWttAfeH: 



w pa * 

1 . ft 'W o * 

2 . 4> iJ9 * © m 

► «W»cj»iiLts ttfiiiQ±cfi*tfc>*!> 

»c ft o * t, ifi ifij it * h - ^/ t*-/i/ttt 
<o:t«W¥^«j»»jrtxo-tfg«L. «D K * tt 

^ ' f Tj i£ Q 

(l) 



- ;* <n ft $j * £* i ft ;* £ cn it W & ^ ^ * *) <y. * 
XO-Ctt»Ls -t <D « » H5 *> * * ^tt^flijrt^^ 
T4|« 1 »«AT«ft^, t 0 IS * % 7 tft K .'-ft 1 
4* H * 9l *1 L . BOWE-tt^bH sy/t 

* T =>* - roKtcBS^ttfeoft&saitrsjtf-cffo 

->a«^6Ai*Tiraai u t «j in* a 5 ^ 4 ^ 

$ ^ iCM - t * - r©i*ifts»tf 
*o«SBa^b^^*t3iWL/t8ine?-f - > ^ * ^ 

-t 7 i - ^^T-^-^fr -t © & ^ 

8 2*J*aA©&AttiliX 9 ^ «ODj)jSft t ^ >f - 
y tr i- z± - 7*©Srtffiic*j(p)-r*tt3ottt©fiyai 

« -t © ffi * e& # * * a ^ foj *c & a -r * a s & 

(2l 



;i il - ^ t i'r tl l-K £ © ffi » * Y tt «. . m 2 *• 

i •> :'. 3 hu « u * < i ■ - x *j m aa i» * ivi ? u t 

;:; 1M ; > 1 > X * - ~f ^ Jffl H : . U * « W T * 

.» > t 6 W « W in M •- ^ *<tf £ r> 

3 ? \\ m © if 

:»c x w <' « © w "rffi ? -< - ^ ^ » as *t M T * o 
tl * d« b *P *c jgi » 3 /• t & *9 © to rt* A 

AK i 9 ox <* t*4 tx L ft >4 ft «. tt . -tofliatB 

tfflua £ T *c J6 t tf *>' 
f j : t^on U ft: * l ^ "t * * © # £ hj no V 

* : «fc *J tt x i**Oflliltt«©Ki** £' > " A " 
♦V * * ft * tt © « * 4 * x r r > m 1 * * ^ * 

c * n w £ -r *> o 

* o #i!fil^tttftfc*l&a^*ft*><&*W- W 

(3) 



'\m 3K55-93 4 1312) 
•VI .fe * »J ft fc* » Art W © ,? I />' •* ;* *? /» r i'» 6 

*i& «t| tc It o "C 7 4 " v ^* -r '< ^ •/ it 1 . ,.t t r.'i t 
t . Tf 2 4 Ul -r ^ I 0 -c <fc Vi 3 . 4 />i irf t'A " 
* « *K 3 . 4 »t U ft L A. V? 2 sr » :.'J * V) ft -r 

5 V ffl 7X U 6 I.- X if Ik *. © > t t JS 

UJ « tt © ft vi fln t /t « ^ A 4 ^* © M *1 
D» f> a 9 . ff 2 © ft tit ^ <1 IS : t> 0 v» ^ ^ ^ A ^ 

ftfttfi Lt^p, * © ^ « « <b % © H'. i* 
M i* t /t ^. « * n w izt ) ♦* * *i * *> % s 

nt^io 9 -( - ^ ^ ^ * - * 5 W - * * '" J c ^ 
Ur !» 0 t 1> o t 9 /t /t i /» * y - a, 8 ic M .1 

ffl -a it 6 ri . U2tH^«ftt« ,f *»^^ 

n 9 «• M '6 « d W © fll » 36 l a ift ^ f» ft l ; l ft :1£ 

io/, R ca ta i o © * a « © m «s v * <" ^ & > 

t i4 ^ ^ 6 ft: if* O & m L HI ^ 



-/ } i 2 z : - " ^ t? r X * 
^- 3. - / 5©-rfil Sttx * U y H 1 2 t 
.-x . r 5 © - -H 1 3?)^llix <??2©5^3ffl© 

- .*b ii m t « * *ita««)to^»^ r 1 1 « 
rj 5 ^ vi i* ) ffi ^ w i 4«cxo-c«a«f>&o ffi 
^ r : -j i 4 k . ^ 2 © & # 3 « *>» b # <a * rs) * * £ 

- yrta-zsoHifi^w^^^^" *° & ^ 

T & V; ^ « /». ? -1 - ^ ^ ^ * " -f 5 W * * ~° T * tt 

*Mftj5iaiic«ttSnTfl 2©^iiii^^^^^ n ^ 

CO 



tt. m»A6©fftW9t1S2©-ait*i«l*L/rc / vl 
- / 6 0»(Btu\ ft t fL Yt ^ ± * if © * - * W 

»?L2 9 *«tE«ffl«lt«8AT4o ffl * H 6 W 
^t*--/60R€iHB.7 1 6 W . ill ff ^ 1 7 © 

-C'&2©rtffiicffi*^nc^<o 

0©X^*C»^4«^T^A^nftt$N 
^\A-C»6H©C:t <03R^«2 0 9C lOX < ft 



: I i. ■£.!#<../: fi tt u s -tf JA 4 * i' v,% -C ^ tt W Wl '.t 

" . VV V O w )> |j •) - a B ». ft W ^ 'i 4> i rt IV1 

< U 6 y> ft 1 1 »c U .Wi T -6 x i; *y ► 1 2 

iJ - Vi & 2 I ft I \.> X £ V 1 Cf)/i4 0 C (0 til T ffl 

* U 6 ft ft n . ^ R u 7 D» b o Ui « ^ J / *>< * -fL 

2 'J r M t « A \% /i t 5 % L/tDi^t H --y 

r f * - -/ 6 ft M im IK « © />» tf/tn * o 

»iU at! m Mi (ft ffi ft i.- ~c 2 ^8«4 NOHkM 

O iH> *> t ft M ft W ai L T * «7 MOCTi < M = 
y ? + 3. - ^60«*^fi/tfc(l«W^5t«l I 0 * 

2 ft it * & o o L/t^ot«iKiratt«.ttns ^ 
tt *tt2ft*f?&t/tt*iin-r**3fltT*ttTi 

*/ 4 b * V* 0 tt2ftft|fTi£L-tfl»£*nft?4- 

>^^^-^5ft*cn. *r» ft m « * fe i* * * t 

.lli^ailOZ $*»2*UiflA2 8 «' M - / 
/t^»/50K«fiR^^ai 9 ft * T *S A <? 
/t*o:fl2tttitK2 3ftfttt* ft£UOM 1 ${fl A 

(7) 



n ^ 0 -t* t/> ft. ir> W 2 £< « H 2 u -T- \f >} H ft ~r< 
L "C ? 4 - y/t-^ - /5 tt?2Whiftl rt if i M f 

6 0 ii' c N sn 2 *; « n 2 3 ^ i; a <r jrt /)• 

o tt 2 © tt 'A 4 W O til tt 1 T it. (01 W T * > f ^ 
^ ^ - -/ 6 © ftb t3 Kt *> 2 4 * {* ^ © fS A'! 2 ft 
V (ft *r -6 ft K> ft 'tf 2 CO ft Oi (;> M ft & 1 ^ >?» 

Sl8b0*#JHLtx ? -f - * 5 © 

W8M>2 4fli«£tt2©ttJ*ftiifl*:*. «■« It .* 
a» It (A ¥ v% f ft t X. \l 5 # IB ft > K © ftl 2 5 it 

x o t t *r 4 o ffi * m 2 5 ti tt 2 e> ft a ft mi '* 
W 4 ft n ? 4 - y^^*-^50flhflifij^2 4 'n 

"dB ± W ft . tt 2 © tt 'A 4 tt © fib W tf. b 1? 4t> h M 

ItUHB-SaiOIBTliliir^, a v» *C ■> 1 

^v^*~-^6©f&9S»*>2 4 ft #t "J » ft if tt 

^btti/tilW^^ttDOX ^ * 8 3 ft 4ft II 2 

6*ttA-r*o jtns © « A 2 6 ft * Ui tt K 4 A V A 
A-r*C£*IOT&8E$SJl2 6«t(i/j ti.j w. 

© ^ 2 4 tti M . »3l»«n2 6ft 

(B) 



*a ?3 ft ite ft f? i t H ^ a ^ «8 ft ffi w ^ ^ * o 

v .r. y r ^ » - r 5 a x flHt & iff a* it t* (ft & 
v> ift -3 A4 «. x o T tt 2 to ft ifi ft »2 St 3 n & o T N 
t- v!5 >4 ft'j 30J « ft T -6 1 T ft x ? -t - v r + » - 
7* 5 j)i t O 9 3( ft XOTtt 2 0ftffi?)»f>«tt Lt 

- r5tatt 2 owis^bttwf^^rgrtxw^ 

^>tt»?W¥^fi.ttft*)l 4 . 2 5ftXO-Ctt2(DW 
7^f^>-^^ ^»^5i)»tt20fti£i^'bl<JttLT 

7 *y^^»-^5oflha»»2 4 ttifi£tt 

x^^-^-^50Rfe»^5feJSil 9t»^4pft 
^IRt, &v%T?f-i'***~-:f6©tt2ftft 
l9^4nt^/tR6^*tt20ttCaT«I^Lx ^2 
v$ 9 < 2 7ftxo-cm&-r 

(9) 



4> o -t <D x /« ^ r 2 8 V ffl ik -r i ^ N u> ft :» : 
« 7 * ff it L v 5 ^ --. > r + * - r 6 ft * ;ai /i k 
Sj;ft1«^-r4o 9-l-^^^»-y5ftfir>iftfli 
^n-c^-L«<t*a«:cDltWWia^»*Ma'y!<t-r 

D»»20^35it«ff^ nio L^^^^f-^^f 
*-^©to?{efi5f>2 4 * tt 2 ft M ft » W T i-* ft 
»2^XCXffi3&ttAt«(ML/t«. Ad IE « TV * 
finOT, ?>T^^^^*-^6tttt2<0^;iAi 
^ 35 ft ft T . -ft ft fib «l ^ 2 4 «> ^- 7» fT.) rc 
*l — >iE^TfiK5S^fi*o -t<OftiC>? -f - y r t 
^-^5tttt20ftifi^"t£ft0"0/t 5 » Jtl ^ /i 
-6 o 

920^ffiftM=:'/f*»/5ii^4ftie 
»^nft» % SDEttERtWttLx W8EA6^Xf> 

5 O ft as f R t5 »n ffi ) ftfiKtafitOitK^)^ 

CO 



v> \£ * AH *- f» ^ r >, K 9 K . t* 2 O [fn n W- tf. ote 
;y. ■ It. « fO #7 ^ «>J A'l rc V; r>. Cii L T J- o t i x 
v » .. i* .T, iu 7 v; l 4 : 1 ^ 'ft ^> * ».t * " y ► 

I 2 * *H * 2 I C ii\ A- £ < t *> X ^ o ,V. 1 - » 

r .- « H i 5 . 2 3 . 2 6 n . I'lttiuaa *a * r r. 

t>* "> T II* 75 •»] 'A *i 5* Jj v * -r * it ft V ^ W l» />• 

0 lA * (V T t 1> I ^ ffl ft H 6 tt . \\ Ml L 
>li .* 'J * ► I 2 * O ^. 51 A 5 f ^) ft JCi <0 iS 
'A il K V »» ii 7 o y'/T^t 1 :^ Ih W 

4 >v »t lu t , Mi O Ja * ftWtt <* & Ml ^ f, n 0 

M I 0 l*J tJ » o vii ^ *S i!i H ^ ? 4 - > ^ M 

> - ► * 8 0 <o .Vi iM t>J 'C 9 * 3 I 1 ift rJ •* © 
7 i ^ > f )lj > - h I* # 3 0 ft 9 ft ft ^ # 1* 

* >f> T«|||1TA6o <l O V* A W T tt . fill i* * 

1 ^ y r i- ^ - r 5 ft K ,t t % * l l W /|i ^ C" /: 

<itr9*/ti/i/t? t - * f - ► t* (* s o * 
l\\ ^ b , M - ^ ^ in *> - ^ <^ 8 o « , ^ 2 « 
^ lm M ^ x 9 t tf "f o * 4 - * * w 

> - h t* f* 3 o o - # co p. m a o * tt <t i;a v> 

on 



s«55— S3 o i K4 j 

\C K' fC,' *Y I* 7? M 1r ft ft L f>. I- 'i :t di *> l.'r 0 

II 3 0 l» . 3 0 •* V * *-> 1 li ^ A-i ft' .'l :i 0 : » - 

^1 Vli rf. (.7 W! \K »t {Tr 9 A. ,T /, /.''. /: ^ . */ \ ' 

/ii ■> - h v tt 3 o f> r.s n o «i n o •■ tx v.i ; i 

rc ^ I /T W ft "J X V ol> ri9 «. K )T! /' .j. . !»i f 

ft. A, M \K t;c rf. I t -o ^ -f x ^ ><] •> - i- ft. :; u 

W»WHi! f / • / I )tt, |T2i'J «'J I** f. J «J 

* 'J- n < « 

tn I 2 Itf ir * M L t « mi 1 M jt? /:<<;; 9 

/t/ttn/t?-f-xriflv- Hitft 3 0 — fc". 3 

lV-tO^tfiitnWttUtK^L. -f ^ — ^ 3 1 

WiHfctf2w — await** « ft i* sr. ^ > th jtj 

» » fiij 8 2»ciOtffi»t4 0 + to u. . -j. » r> 

/f; *o rA 1 to iik M 1 8 4 f t jd S5 ^ t !«■ f! *-r < x 

U It U^, tt«W8 2rcx J 6ffi.fr V: / (V , 

? <\ * s r )\\ 's - Y i* 3 0 *»#!!:*£ > M. 

- * r ffl 's - ^1*8 0 D* m I 3 >f< /> r; < »V 

t ft ^ 4 - JH > - h ^ ^ 3 0 O ft « '4 :fii ^ 
03 



T?i«-r-6., C<Dftf«ftily , >*m8tt5fiA2 

',' L x n: ^ trt£ il: V 7 1 - ^ r ffl V - h <t (4: 3 0 w 

C <7) M! 15 ^ T U , ^.1 ll«*OC:t<»f!)/t/fc 
/, ft ? 4 - * r )\\ > - h^(4:8 OOftlflft? < / 

- t i >*tf2arttt)ft3X9t'h*<*A,#o 

T. 7-fsy^/li'/-Hlt«:80«»E»«i**tX 
' > T * & 7 o k: tit ^ ^ n . «) W 3 0 d . 3 0 * a; 

Bi|it2«tL*j-:4i:4Ct»<VO/t9t»I 
-rtft«94 = l"^«:*Wti*Ercx 

03 



<;> f ^ vr u ^ x . ;i 1 - v ^ f - •/ J rt !: ^ 

^ x ^ ;h > - h u I* tt t * » ft # Jh tc r^j ¥ 

W T ftt f4^ *t xot^tf. tsntttrtitficflf ft u /' 
tv»4oT, h - >^ f * - / i fr. ra^-f^^ 

HI > - h 4* I* a* W fo* rt % £ K & * .? f . X L t 

^ i T n- 7 4 — x / f » - / «i fl W 'iSj ^ 0 W 

ttof^t LI 0 Ci^ttDinio 1 ft 7 4 v 

^' W > - KU»*>Uv^fttfeic« -I aj w Jj inj # 

W» A fi>j »l «J Ii ^ n 4 C t 30' T ^ i O T, 7 

t c t />; "f fii; ^t 4 -6 o 

• -t : a -*. *** uu 

■» ■» |AI MU tMJ 1- UA V* 

» 1 ^ U * & 91 <D — -M tfi W O »t 35 t£3 . m 2 ft tl 

m i e4 * <d m n 6 v u & t&i . m 3 « u > 4 - 

y^t* - / 5 O-MI 1 3 * L T 1? 2 - 88 

rc &Xt-r £> Wi « 4r ^ -r Eft 1*5 ixl . » 4 M M M - ^ 

^ ^ ^ - -f 5 2 Lt^fl f» ^ ^ * 

Igi E£ * -r »ji m M x m 5 ft u 7 4 - x ^ ^ - r 



fi O 2 ^ qj fl fc ; d 'a 7£ 7 L ft U & t /|i r Wi 

.f;i . 6 l>J ?j -7 1 - > <T + * - r 5 cO /* i-; iW 5> 

:AJ 1 9 V W * L a. Ut vV * o« T 0T tfi ISO . M 7 ?A U 

7 1 y / f ^ - / 5 ON;i;RU>5tfl 1 9 * W 2 

!•; «. L\ ; ifc U -t W A, # t* W V * T 0f iflj M . Cft 8 M 

n v? 2 <o «ti difii t i i - * r t * - ? h io fam 

U 5> 2 4 VI ifij t * !£ « t * W IS 7j% -r Wi ifij 6M % ffl 

> r ill > - h I* 3 0 0r fij ft . ft 1 

> W > - h U ft; 3 0 V Iff 9 ft ft A, a: t* &t v ^ 

T ft W , 31 1 2M«M h«i*:3 

0 * V 2 W K ttt* & & & $ # * & Wl * 

t/u M % tA t 3ititJtt2i>PJititt?'f-;s*'* ill > 
- ► 3 0«iM-y/«r/t«Stiif»nfi 
i'l T .!> A> o 

2 - ft . 3 . 4 ~ & % 5 - 9 -f * y - 

7* . 6 ~ EV1 A * 7 - a ft « % 12 » * >) v t ^ 

1 3 ••• > -f * y * - / 6 O-M, 14 . 26. 
3 2 ». t* ft a a *i Ifc « fc^ » « JW . 1 6 • u\ I 

09 



y;tVS- 13 4 1 3<5> 

& n > 1 c - y 1 »■- > r f -» -/ 5 /v. nu *> 
l 9 > 4 - > * + -•»• - / 5 <o :!'» „ 0 - i4 * 

TMQ . 2 3 ifl 2 ft, & H . 2 4 > 1 > ^ a. 

' 6 <o to « n* *> * 2 6 - * 3 a u . 2 7 - ;*j 

, 3 0 • *> -1 - ^ ^ ill > - 1 tx 



# ffl ± 



si 1 a 



« 2 



I 





-81- 



1HSI :::!»S-'J3 4 13{6/ 



» 4 H 





«8 m 





»10 B 



30e 



30 



30a 

J 



30d 



1fr 



Q - 




-83- 




-84- 



